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摘  要 
1 
















































     
Biosorption is a process that utilizes biomass to adsorb heavy 
metals and is particularly useful for the removal of contaminants 
from industrial effluents. Fundamental and technological studies on 
treatment of copper(Ⅱ) and cadmium(Ⅱ) solution by immobilized 
Laminaria japonica were carried on. The main subjects are as follows. 
Basic physicochemical parameters that influence significantly 
biosorption of heavy metals were investigated, including pH value, 
initial concentration, temperature, sorbent concentration and 
particle size. The results show the process can be proceeded with 
the pH value being in the range of 4-5, sorbent concentration being 
2.5 g·L
-1
and particle size being 80－100M. Biosorption is endothermic 
reaction. It is advantageous to increase temperature to the 
biosorption. 
The kinetics of biosorption was studied. The process for bio 
-sorption of heavy metals (Cu, Cd) by immobilized Laminaria japonica 
can be described by Bangham model. The adsorption rate constant 
calculated was 0.1078 and 0.03028min
-1
 for copper(Ⅱ) and cadmium(Ⅱ) 
according to the model, respectively. The experimental biosorption 
equilibrium data for copper(Ⅱ) and cadmium(Ⅱ) were in good 
agreement with those calculated by Langmuir model. The maximum 
uptake capacity calculated was 83.3 and 112.4mg·g
-1
 for copper(Ⅱ) 
and cadmium(Ⅱ) according to the Langmuir model, respectively. The 















adsorption of copper(Ⅱ) and cadmium(Ⅱ) by  Laminaria japonica. 
The results expressed that the carboxyl and amidogen both joined the 
biosorption. 
The static and continuous-flow desorption for copper(Ⅱ) and 
cadmium(Ⅱ) were studied. The elution by hydrochloric acid of 
0.1mol·L
-1
 was found to be the best for copper(Ⅱ) and cadmium(Ⅱ) 
desorption 86％ and 67％, respectively. A number of continuous-flow 
desorption was done using the columns .The study provided an 
important base for the commercial application of the immobilized 
nonliving Laminaria japonica in the removal of heavy metals 
wastewater. 
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Pb（Ⅱ） 1.45 8 
 Cu（Ⅱ） 1.25  
 Cd（Ⅱ） 1.16  
黑色巨藻 
(Lessonia nigresense) 
Pb（Ⅱ） 1.46 8 
 Cu（Ⅱ） 1.26  
 Cd（Ⅱ） 1.10  
海带 
(Laminaria japonica) 
Pb（Ⅱ） 1.33 8 
 Cu（Ⅱ） 1.20  
 Cd（Ⅱ） 1.11  
伸展海带 
(Laminaria hyperbola)
Pb（Ⅱ） 1.35 8 
 Cu（Ⅱ） 1.22  
 Cd（Ⅱ） 0.82  
薯状杜氏藻 
(Durviuea potatorum) 
Pb（Ⅱ） 1.55 8 
 Cu（Ⅱ） 1.31  
 Cd（Ⅱ） 1.18  
Padina sp Cu（Ⅱ） 0.80 10 
黑根霉菌 
(Rhizopus Nigricans) 
Pb（Ⅱ） 0.42 21 
啤酒酵母 
(Beer Yeast) 
Pb（Ⅱ） 0.39 22 
A nodosum Pb（Ⅱ） 1.78 23 
R oryzae Cd（Ⅱ） 0.28 23 


























































第一章  绪论 
8 
络合作用的官能团，经谱图分析，显示与金络阴离子发生化学反应的主要
官能团是-COOH,其次是-NH。真菌 P. chrysogenum 的细胞壁对重金属离子
有很高的络合特性
[29]
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